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Novdsnlfony himiis 

The present invention relates to novel herbiddaUy active and plant-growth-regulating 
N-pyridin^onyl-^-pyrinudinyl- and -triarinyl-nreas, to processes for the preparation 
thereof, to compositions comprising them as active ingredients, and to the use thereof for 
controlling weeds, especially selectively in crops of useful plants, or for regulating and 
inhibiting plant growth. 

Urea compounds, triarine compounds and pyrimidine compounds having herbiddal action 
are generally known. For example European Patent No. 103 543 and U.S. Patent No. 4 
544 401 describe herbiddaUy active and plant-growth-rcgulaung N^yridinesulfonyl-N'- 
pyrimidinyl- and -triazinyl-ureas. The compounds disclosed therein are not, however, 
always able to satisfy requirements in respect of potency and selectivity. There Is accorf. 
mglyaneedforcompountlstoathaveimprovedactm . 

Novel sulfonylureas having improved herbiddal and plant-growth-regulating properties 
have now been found. 

The N-pyridinesdfonyl-N^pyiimidinyl. and -triarinyl-ureas according to the invention 
correspond to formula I 



R| R 3 

rXT 



! N / 

i l^. il N — / 

N'^SOjNH C — N — / \ 

II | \ _J 



(D. 



wherein 

Ri is hydrogen or fluorine; 

or R, together with R 3 is a C r C 4 alkylcnc chain; 

R3 is hydrogen, fluorine or C r C 3 alkyl; 
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R 2 is hydrogen, fluorine or Ci-CjalkyI; 

R4 is hydrogen, fluorine, chlorine or Q-Cjalkyl; 

Rs is hydrogen, fluorine, chlorine, C^alkyl, or Cj-C^alkyl substituted by fluorine or 
chlorine; 

R,is hydrogen or halogen, or a Q-Qalkyl, Cj-Qalkoxy or C r C 4 alkyltfaio radical each of 
which may be unsubsdtuted or mono- or poly-substituted by halogen; 
R b is hydrogen or a Cj-Qalkyl radical; 

X is Ci-CjalkyI, C^alkyl mono- 10 tri-subsrituted by halogen, Cj-Cjalkoxy, or Cj-Cr 
alkoxy mono- to tri-subsrituted by halogen; 

Y is halogen, Chalky!, Cj-Cjalkyl mono- to ui-substituted by halogen, Cj-Cjalkoxy, or 
d-Cjalkoxy mono- to tri-substimted by halogen, or is cyclopropyl, methylamino or 
dimethylamino; and 
E is nitrogen or the methine group, 

and the salts of those compounds, with the proviso that at least one of the radicals R, to R 5 
is fluorine, or one of the radicals R4 and R s is chlorine. 

Suitable substitute R 2 to R 5 representing alkyl groups are straight-chain or branched 
alkyl groups, for example methyl, ethyl, n-propyl and isopropyl. 

The alkyl groups occurring as or in the substituent R, include straight-chain or branched 
alkyl groups, such as, for example, methyl ethyl, n-propyl, isopropyl, n-butyl. sec-butyl, 
isobutyl or tert-buryl. Those alkyl groups may be mono- or poly-substituted by halogen, 
halogen being in particular fluorine, chlorine, bromine or iodine. Of these alkyl groups 
mono- or poly-substituted by halogen preference is given to those alkyl groups that are 
mono- to tri-substituted by halogen, especially fluorine or chlorine. Especially preferred 
alkyl groups mono- to tri-substimted by fluorine or chlorine are e.g. trifluoromethyl. 1- 
fluoroethyl, 1,1-dichloroethyl. 3,3>trifluoropropyl, 2-fluoroisopropyl and 3-fluoropropyL 

Alkyl groups mono- or poly-substituted by fluorine or chlorine present as the substiment 
R 5 include straight-chain or branched alkyl groups mono- to tri-substituied by fluorine or 
chlorine, eg. dichloromethyl or trifluoromethyl. 

The C,-Cjalkyl radicals present as or in the substituents X and Y include in particular 
methyl, ethyl, n-propyl and isopropyl, especially methyl or ethyl, and also the haloalkyls 
derived from those radicals that are mono- to on-substituted by halogen. Of the C,-Cjalkyl 
groups mono- to tri-substituted by halogen present in the substituents X and Y, C,-C 3 alkyl 
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groups that are mono- to iri-substituled by fluorine or chlorine are preferred. Especially 
preferred Ci-CjaDcyl groups mono- to tri-substituted by halogen present in the substitnents 
X and Y are, for example, trifluorometnyl. difluoromethyl, 2-chloroethyl, chlorodifluorc- 
methyl, dichloromethyl. chlorofluoromethyl, 1,1-dichloroethyl. 2,2,2-trifluoroethyl. 3,3,3- 
trifluoropropyl or 2.3-dichloropropyl, with fluoromethyl, chloromethyl, difluoromethyl 
and triflooromethyl being most especially preferred. 

Alkylate is, for example, methylthio, ethyltbio. propylthio, isopropylthio, n-butylthio, iso- 
butylthio.sec-botylthioortert-butylthio. 

Alkoxy is, for example, methoxy, ethoxy, propoxy, iso-propoxy, n-butoxy, isobutoxy, 
sec-butoxy or tert-butoxy, preferably methoxy or ethoxy. 

There come into consideration as a CrQalkylene chain denoted by R, and R 3 ethylene, 
propylene or butyleoe. 

The invention also includes the salts that the compounds of formula I can form with 
amines, alkali metal and alkaline earth metal bases or quaternary ammonium bases. 

Of the alkali metal and alkaline earth metal hydroxides as salt-formers, prominence is. to 
be given to the hydroxides of lithium, sodium, potassium, magnesium and calcium, but 
especially to the hydroxides of sodium and potassium. 

Examples of amines, that are suitable for salt formation are primary, secondary and tertiary 
aliphatic and aromatic amines, such as methylamine. ethylamine. propylamine, isopropyl- 
amine, the four isomers of butylanrine. dimethylamine, dlemylamine, diethanolamine, di- 
propylamine, diisopropylamine, di-n-butylamine, pyrrolidine, piperidine, morohpline, tri- 
methylamine, triethylamine, dpropylamiiie, qutauc^dine, pyridine, quinoline and uoquin- 
oline, but especiaUy ethyl-, propyl., diethyl- or triewyl-ainme. and more especially iso- 
propyiamine and diethanolamine. 

Examples of quaternary ammonium bases are generally the cations of haloammonium 
salts, for example the letraraethylammonium cation, the trimethylbenzylaramonium 
cation, the triethylbenzylammonium cation, the.tetraethylammonium cation and the tri- 
methylethylammonium cation, but also the ammonium cation. 
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Prefared are compounds of formula I wherein Rj and R 3 , each independently of the other, 
are hydrogen or fluorine; R a is hydrogen, fluorine or Q-CsalkytR* is hydrogen, fluorine 
or chlorine; and R5 is hydrogen or fluorine, or Ci-C^aHcyl that is unsubstituted or sub- 
stituted by ftaarmec*cMor^^ 
the compounds N-p-(2£-dicaoro-2-m^^^ 

dmuortmietnoxy-pyrt^ and N^2^iichloro-^mcmylpropoxy^pyrid-2. 

yl-solfonyI]-NM4^bis^u^^ 

Of me compounds of formula I and also of the preferred compounds of formula I those 
wherein R, and Rb are «ch hydrogen are especially preferred. 

Also especially preferred are compounds of formula I, including all of the above- 
mentioned preferred compounds, wherein the radical of formula la 

* *3 ? I 3 



— O- 



-R5 aa) (the radical la in fuU is -o-c-c-Rj ) contains a 



maximum of 3 carbon atoms. 

Most especially preferred are compounds of formula I, including all of the above- 
mentioned preferred compounds, wherein at least one of the radicals R3.R4 andR, in the 
radical 0 f formula la is a halogen atom, Le. R3 is a fluorine atom, and each of R4 and R* 
independently of the other, is a fluorine or a chlorine atom. In those compounds, the 
oxygen atom is separated from the halogen atom in the radical R* R, or Ra by 2 carbon 
atoms. Especially preferred among such compounds of formula la are those wherein only 
one of the radicals R* R* and R5 is a halogen atom, Le. R 3 is flucmne, R, is fluorine or 
chlorine, or R5 is fluorine or chlorine. In those most especially preferred compounds of 
formula I, preferably R x is hydrogen and Ra is hydrogen or C^alkyl. 

Important compounds of formula I. including an the above-mentioned preferred com- 
pounds, are those wherein one of the radicals X and Yis methyl, meihoxy. ethoxy, di- 
fluoromethoxy or chlorine. 

Most especially important are compounds of formula I. including all of the mentioned 
preferred compounds, wherein E is the methine bridge. 



W ° 92/16522 PCT/EP92/00555 



In the compounds of formula I, the mdicals preferably have the following meanings : 
Ri is hydrogen or fluorine; * 

R 2 is hydrogen, fluorine, methyl or ethyl; 

R, is hydrogen, fluorine or methyl, or R 3 'together ^ Rj is „ 

R4 u hydrogen, fluorine, chlorine, methyl or ethyl; 

R5 » hydrogen, fluorine, chlorine, trifluoromethyl'or dichloromethyl- 

R, and Rb art each hydrogen; 

E is nitrogen or the methine group. 

*1 ?3 



W ^S02NH 2 



0 R. N— ^ 



W E <,^, • 



X. Y, R, a* Bait as define for fonnula I and R| is ph. ny , *„ „,„,, te Sllbsd , 
»Kd by C-Calky! Wogen. to an to orpufic aol™ ta ,,,, a tee 

^V-W^mi* of fa,,. „ in m tac „ ^ . ^ 
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an isocyanate of formula IV 

0=C=*J-/ E (IV), 

wherein X, Y and B are as defined for formula L 

The Ni^dinesulfonyl-N'-pyiimidinyl- and -triazmyl-sulfoayluieas of formula I are also 
prepared by reacting a pyridylsulf onamide of formula V 

** (V). 



w^R w Ri.R 2 .^.R4andR 5 aie^definedforformulaIandAisa 

° II 

r^o— c-n— , wherein R, has the meaning given, or a radical OON-. in 
the presence of a base with a 2^o^yrimidine or -triazine of formula Va 

i&J \ (Va). 
\ 

wherein E, X and Y are as defined for formnla L 

The reactions to form compounds of formula I are advantageously carried out in aprotic 
inert organic solvents. Such solvents are hydrecarhons, such as benzene, toluene, xylene 
or cyclohexane, chlorinated hydrocarbons, such as dicbloromemane. trichloromethane. 
tetracMoromethane or chlorobenzene, ethers, such as diethyl ether, ethylene glycol 
dimethyl ether, methylene glycol dimethyl ether, tetrahydrofuran mdioxane. nitriles, such 
as acetontaile or propionitrile. amides, such as dimethylfonnamide or diethylformamxde. 
or N-methylpynolidone. The reaction temperatnres are preferably from -20° to +120°C 
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ThereactonsaregcncrallysliihUyexothennicandcanbcc^^ • 
eratuie. In order to reduce the reaction time or also to initiate the reaction, it is expedient 
to heat the reaction mixture to boiling point briefly. The reaction times can also be 
reduced by adding a few drops of base as a reaction catalyst Suitable bases are especially 
tertiary amines, such as trimemylamine, triemylamine, qtrinuclidine, 1.4-diazaMcyclo- 
[2A2]octane. l^diaxabicyclo[43.0]non-3<ne or l^-diazabicyclo[5.4.<qundec.7^ne; 
Other bases that may be used, however, are inorganic bases, such as hydrides, e.g. sodium 
or calcium hydride, hydroxides. e.g. sodium and potassium hydroxide, carbonates, e.g 
sodium and potassium carbonate, or hydrogen carbonates, e* potassium and sodium 
hydrogen carbonate. 

The end products of formula I can be isolated by concentration and/or evaporation of the 
solvent and can be purified by recrystaUisation or trituration of the solid residue in 
solvents in which they are not readily soluble, such as ethers, aromatic hydrocarbons or 
chlorinated hydrocaibons. 

The intermediates of formulae IV and V are known or can be prepared analogously to 
known processes. Processes for the preparation of N-pyrimidinyl and NMriazinyl 
carbamates are described, for example, in EP-A-101 670. 

N-Pyiimidinyl and N-triazinyl isocyanates can be prepared from the coiresppnding 2- 
ammo-pyrimidines and -triazines. respectively, of formula Va 

„_> 

wherein X, Y and E are as defined for formula L Such reactions and the preparation of 
compounds of formula m are described in EP-A-044 808. Compounds of formula Va are 
known from EP-A-O7O804. The intermediates of foimula II are novel and were developed 
specificaUy f W me syndesis of fte com^^ 
therefore also relates to them. 

The same preferences with respect, to R,, R, , R* R„ R, and R, as for compounds of 
formula I apply to the above intermediates. 
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Tie novel intermediates of formula n can be prepared by various processes that are known 
g^-se. For example the compounds of formula n may be obtained by reacting a 3-fIuoro- 
pyrid-2-yl-sulfonamide of formula VI 

wherein R» is as defined for formula I, with an aDcanol of formula VII 



HO— 






1 


H 

V 1 





cm, 



wherein Rj* is hydrogen and IV is hydrogen or Cj-Cjalkyl, or Rj' together with R 3 is 
C^Qalkylene, Rg is as defined for formula I and R, and R5 are as defined for formula I 
but may not be chlorine. Such reactions are described in Synth. Common. 12(9), 695 
(1982) or in EP-A-103 543. 

The compounds of formula H can also be prepared by reacting a 3-£luoro-pyrid-2-ylsulfon- 
amide of formula VI with an aDcanol of formula VHa 

-(R^oRj (Vila), 



HO- 



V *4 

wherein R,\ 8»\ R3 and R< are as defined for formula VH, Rj* is Cj-C 3 ajlcylene, Rfiis 
benzyl or tert-butyl, and mis the integer 0 or 1, and dien removing the protecting group Rj 
again, eg. by hydrolysis in acidic or alkaline medium or by hydrogenation, in accordance 
with the following synthesis scheme: 

1 <*5"> OR « ^ s° — — ^m 011 



* - m — > ^ **■ 

^ A S0 2 NH 2 SO^fitj 

The removal of the tert-butyl protecting group in acidic medium is carried out in 
accordance with J. Chem. Soc. 1963. 755. A benzyl protecting group is removed e.g. with 
hydrogen in the presence of a catalyst; see in this connection IAm.Chem.Soc. 93, 1746 
(1971). The hydroxy group is then replaced by a chlorine atom according to a method 
described in EP-A-179 022, EP-A-327 504 or also in Adv.Org.Chem. £ (Pat 1), 42L The 
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hydroxy group can also be replaced by a fluorine atom, according to a process described in 
Organic Reactions 1983. 513. 

The intermediates of formula n may also be prepared, for example, according to the 
following reaction scheme: 



N B 



*s 



*2 R4 

In these formulae, R,, R lf R* R* and Rj are as defined for formula I, whilst Z is a 
suitable leaving group, for example bromine or a tolylsulfonyloxy or methylsulfonyloxy 
group, and B is either already the sulfonamide group or is an isopropylmercapto or benzyl- 
thio group still to be converted into the sulfonamide group, in which case it is converted 
into the chlorosulfonyl radical which is then converted into the sulfonamide group; see in 
that connection EP-A-1Q3 543 or US-A-4 522.645. 

A close reaction variant for the preparation of compounds of formula Ha wherein R> is . 
hydrogen and Rj is fluorine or chlorine is shown by the following reaction scheme: 




EX* 



wherein R,, B, Z, Rj and R 2 have the meanings given, R 3 " is hydrogen. C r CjaUcyl or . ' 
C r C 3 alkoxy, R 3 " is hydrogen or Cj-Cjalxyl, and R, together, with R 3 \ and R, together 
with R 3 ", is also a Cj^ 4 alkylene chain. The reaction of the compounds of formula IXa to 
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form the componnds of formula Ha is earned out according to a method described in 
EP-A-179022.EP-A-327 504 or also in Adv.Org.Chem. 9 (Part 1), 421. The hydroxy 
group may also be replaced by a fluorine atom according to a process described in Organic 
Reactions 1983,513. 

Furthermore, the intermediates of formula Dean also be prepared by reactions ia 
accordance with the following scheme : 



In these formulae R, is as defined for formula I. B is the sulf onamido group or an iso- 
propylmercapto orbenzylthio group that is to be converted into the sulf onamido group, 
whilst A=A' isadi-orpdy-haloaDamethatcomsrmfc 
atoms and halogen atoms to the radical of formula la. These reactions are carried out eg 
analogously to the following literature sources : 

EP-A-179022; 

EP-A-318781; 

EP-A-327 504; 

L'actualitd chimique, May 1987. 151; 
LHuorine Chemistry 20, 759 (1982); 
fotEng-Chem. 3i, 412 (1947); - 
J.Am.Chcm^oc 82, 5116 (1960). 

The staring compounds required for the preparation processes are either known or can 
easily be prepared from known componnds. 

The componnds of formula "VI 





and their preparation are described in EP-A-402 316. 
Staring materials of formula VEI 
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OH 

(vm). 



SO2KH2 

are prepared from compounds of formula VI by replacing the fluorine atom by the radical 
of a reactive alkanol. for example benzyl alcohol, tert-butyl alcohol, the aikane radical 
assuming th e rote of a protecting group which is then removed again by hydrolysis or 
hydrogenolysis. These reactions are described t* in EP-A-103 543 and Ulustrated by the 
following formula scheme: 



According to a method described in US Patent Specification No. 4 522 645 the starting 
materials of formula Vm can also be prepared according to the scheme below : 

<c-<c-<c 



-*-*vm. 



Tbecompounds of formulal are generally used successfully at rates of application of from 
0 001to2kg/ha,espe^ The concentraUon required m achieve 

the desired effect can be determined by experiment. It is dependent on the type of action; 
the stage of development of the cultivated plant and of the weed, and also on the applica- 
tion (place, time, method) and. in dependence on those parameters, can vary within wide • 
limits. 

When used at relatively low rates of application the compounds of formula I are disting- 
uished by growth-inhibiting and herbiddal properties, which render them excellently, suit- 
able for use in crops of useful plants, especially in cereals, cotton, soybeans, rape, maize 
and rice, their use in maize crops being most especially preferred. 

The invention relates also to herbiddal and plant-growth-reguhuing compositions . 
comprising a novel compound of formula I, and to methods of inhibiting plant growth; 

Plant growth regulators are substances that bring about agronomicaUy desirable. 
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bioctonical and/or physiological and/or morphological changes in/to the plant 

H» active ingredients incorporated in the compositions according to the invention 
influence plant growth in different ways depending on the time of application, the 
coaxutration, the type of application and the environmental conditions. Plant growth 
regulators of formula I can, for example, inhibit the vegetative growth of plants. This type 

action is valnaUe m the case of lawn area^ m tte 
plantations, in the case of roadside embankments and in sports fields and industrial sites, 
to also m the specific mhibitmn of side-sruMte^ In agriculture, 

inhibition of the vegetative growth of cereals leads, owing to a strengthening of the stalk, 
to reduced lodging, and similar agronomic effects are achieved in rape, sunflowers, msuze 
and other cultivated plants. Moreover, by irOuoiting the vegetative growth it is possible to 
increase the number of plana per unit area. Another field of use for growth inhibitors is 
the selective control of cover plants in plantations or widely spaced crops which is 
achieved by greatly inhibiting the growth of the cover crops without killing them, so that 
competition with the main crop is eliminated but the Economically positive effects, such 
as erosion prevention, fixing of nitrogen and loose soil structure, are preserved. 

A method of inhibiting plant growth is to be understood as being a method of controlling a 
plant's natural devekmmeatwith^^^ as determined by genetic 

characteristics, in the sense of mutation. The method of regulating growth is applied at a 
time in the plant's development that has to be determined for each individual case. The 
compounds of formula I can be applied pre- or post-emergence, for example to the seeds 
or seedlings, to roots, tubers, stalks, leaves, blossoms or other parts of the plant. This can 
be done, fox example, by applying the compound as such or in the form of a composition 
to the plants, and/or by treating the plant's nutrient medium (soil). 

Various methods and techniques are suitable for the use of the compounds of formula I or 
of compositions containing them for regulating plant growth, for example the following: 

il Seed dressing 

a) Dressing the seeds with an active mgredieut formulated as a wettable powder, by 
shaking in a container until the formulation is uniformly distributed over the surface of the 
seeds (dry dressing). Up to 4 g of compound of formula I (in the case of a 50 % 
formulation: up to 8.0 g of wettable powder) are used per 1 kg of seed. 
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b) Dressing the seeds with an emulsifiable concentrate of the active ingredient, or with an- 
aqueous solution of the compound of formula I formulated as a wettable powder, accord- 
ing to method a) (wet dressing). 

c) Dressing by soaking the seeds for a period of from 1 to 72 hours in a liqoor containing 
up to 1000 ppm of compound of formula I and. if desired, subsequently drying the seeds 
(seed soaking). 

Seed dressing or treatment of the germinated seedling are naturally the preferred methods 
of application because the treatment with the active ingredient is directed wholly at the 
target crop. Rom 0.001 g to 4.0 g of active ingredient are normally used per 1 kg of seed, 
although, depending on the method employed, which also allows the addition of other 
active ingredients or micronutrients. amounts mat exceed or fall short of the specified 
concentration limits may be employed (repeat dressing). 

ii) Controlled release of active jngadjBB 

A solution of the active ingredient is applied to mineral granulated carriers or polymerised 
granules (urea/formaldehyde) and allowed to dry. If required, a coating may be applied 
(coated granules), which allows the active ingredient to be released in metered amounts 
over a specific period of time. . . 

The compounds of formula I are used in unmodified form, as obtainable from synthesis,' , 
or, preferably, as compositions together with the adjuvants conventionally employed in 
formulation technology, and are therefore formulated in known manner e;g. into emulsi- 
fiable concentrates, directly sprayable or dilutable solutions, dilute emulsions, wettable 
powders, soluble powders, dusts, granules, and also encapsulations in e.g. polymer 
substances. As with the nature of the compositions, the methods of application, such as 
spraying, atomising, dusting, wetting, scattering or pouring, are chosen in accordance with 
the intended objectives and the prevailing circumstances. 

The formulations, it. the compositions, preparations or mixtures comprising the 
compound (active ingredient) of formula I and, where appropriate, one or mora solid or 
liquid adjuvants, are prepared in known manner, e.g. by homogeneously mixing and/or 
grinding the active ingredients with extenders. e.g. solvents, solid carriers and. where 
appropriate, surface-active compounds (surfactants). 
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Suitable solvents are: aromatic hydrocarbons, preferably the fractions containing 8 to 12 
carbon atoms, such as mixtures of alkylbenzenes, e.g. xylene mixtures or alkylated naph- 
thalenes; aliphatic and cycloaliphatic hydrocarbons such as paraffins, cydobexane or 
teaahydronaphthalene; alcohols such as emanol, propanol or butanol; glycols and their 
ethers and esters, such as propylene glycol or dipropylene glycol ether, ketones such as 
cvclchexanone, isophorone or diacetone alcohol strongly polar solvents such as N- 
mewyl-2-pyiToliaone, dimethyl sulfoxide or water, vegetable oils and their esters, such as 

.also silicone oils. 



The solid carriers used. e* for dusts and dispersible powders, are normally natural 
mineral fillers such as caltite, talcum, kaolin, montmorillonite or attapmgite. In order to 
improve the physical properties -it is also possible to add highly dispersed silicic acid or 
highly dispersed absorbent polymers. Suitable granulated adsorpuve earners are porous 
types, for example pumice, broken brick, sepiolite or bentonite; and suitable nonsorbent 
carried are, for example, calrite or sand. In addition, a great number of pregrannlated 
materials of inorganic or organic namre can be used, eg. especially dolomite or pulverised 
plant residues. 

Depending on the nature of the compound of formula I to be formulated, suitable surface- 
active compounds are non-ionic, cationic and/or anionic surfactants having good emulsify- 
ing, dispersing and wetting properties. The term "surfactants" will also be understood as 
comprising mixtures of surfactants. 

Both so-called water-soluble soaps and water-soluble synthetic surface-active compounds 
are suitable anionic surfactants. 

Suitable soaps arc the alkali metal sal^ 

stated ammonium salts of higher fatty acids (C I(r Ca), eg. the sodium orpotassium salts 
of oleic or stearic acid, or of natural fatty arid mixtures which can be obtained e.g. from 
coconut oil or tallow nil. Mention may also be made of fatty acid methyltaurin salts. 

More frequently, however, so-called synthetic surfactants are used, especially fatty alcohol 
sulfonates, fatty alcohol sulfates, sulfonated benzimidazole derivatives or alkylaryl- 
sulfonates. 

The fatty alcohol sulfonates or sulfates are usually in the form of alkali metal salts. 
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alkaline earth metal salts or unsubstituted or substituted ammonium sails and contain a 
Cg-Cjjalkyl radical, which also includes the alkyl moiety of acyl radicals, e.g. the sodium 
or calcium salt of lignosulfonic add, of dodecyl sulfate or of a mixture of fatty alcohol 
sulfates obtained from natural fatty adds. These compounds also comprise the salts of 
sulfated and sulfonated fatty alcohol/ethylene oxide adducts. The sulfonated benz- 
imidazole derivatives preferably contain 2 sulfonic add groups and one fatty add radical 
containing 8 to 22 carbon atoms. Examples of aDcylaiylsulfonates are the sodium, calcium 
or ttiethanolamine salts of dodecylbenzrnesulfonic add; dibutylnaphthalenesulfonic acid, 
or of a condensate of naphthalenesulfonic acid and formaldehyde. 

Also suitable are corresponding phosphates, e.g. salts of the phosphoric acid ester of an 
adduct of p-nonylphenol with 4 to 14 mdl of ethylene oxide, or phospholipids. 

Non-ionic surfactants are preferably polyglycol ether derivatives of aliphatic or cyclo- 
aliphatic alcohols, saturated or unsaturated fatty adds and alkylphenols, said derivatives 
containing 3 to 30 glycol ether groups and 8 to 20 carbon atoms in the (aliphatic) hydro- 
carbon moiety and 6 to 18 carbon atoms in the alkyl mdety of the alkylphenols. 

Further suitable non-ionic surfactants are the water-soluble adducts of polyethylene oxide 
with polypropylene glycol, ethylendiaminopolypropylene glycol and alkylpolypropylene 
glycol containing 1 to 10 carbon atoms in the alkyl chain, which adducts contain 20 to 250 
ethylene glycol ether groups and 10 to 100 propylene glycol ether groups. These com- 
pounds usually contain 1 to 5 ethylene glycol units per propylene glycol unit. 

Representative examples of non-ionic surfactants are nonylphenolpolyethoxyethanols, 
castor ofl polyglycd ethers, polypropykije/potyethylene oxide adducts. tributylphenoxy- 
polyethoxyethanol, polyethylene glycol and twtylptenoxypolyethoxyethanoL 

Fatty add esters of polyoxyethylene sorbitan, e.g. polyoxyethylene sorbitan trioleate, are 
also suitable non-ionic surfactants. 

Cationic surfactants are preferably quaternary ammonium salts which contain, as N-sub- 
sutuent. at least one Cg-C^aHcyl radical and, as further subsutuents. unsubstituted or halo- 
genated lower alkyl, benzyl or hydroxy-lower alkyl radicals. The salts are preferably in 
the form of halides, methyl sulfates or ethyl sulfates. e.g. stearylirimethylammonium 
chloride or benzyldi(2-chloroethyl)eujylammonium bromide. 
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Tte surfactants customarily employed in forooUtion technology arc described interna in 
the following publications: 

- "Mc Cutcheon's Detergents and Enralsifiers Annual", Mc Publishing Corp., 
Glen Rock. New Jersey, 1988. 

- M. and J. Ash, "Encyclopedia of Surfactants", VoL I-m, Chemical Publishing Co., 
New York, 1980-1981. 

. Dr .HamttStacbe-Tenad-Ta^^ 

He herbicidal and plant-growth-regulafing compositions generally comprise 0.1 to 99 %. 
preferably 0. 1 to 95 %. of a compound of f omnia 1. 1 to 99 * of a solid or liquid adjuvant 
and 0 to 25 %. preferably 0.1 to 25 %, of a surfactant 

Whereas commercial products will preferably be formulated as concentrates, the end user 
will normally employ dilute formulations. 

The compositions may also comprise further additives such as stabilisers, for example 
vegetable oils and epoxidised vegetable oils (epoxidised coconut oil, rape oil or soybean 
ofl) antifoams, for example silicone oil, preservatives, viscosity regulators, binders, 
tackifiers as well as fertilisers or other active ingredients for obtaining special effects. 

Preferred formulauons are composed in particular of the Mowing constituents 
(throughout, percentages are by weight): 

?ffl"¥M 1ftgoncenlRltes: 

active ingredient: im 90%, preferably 5 to 20% 

anfactant: i to 30%, preferably 10 to 20% 

liquidcarrien 5 to 94%. preferably 70 to 85% 



active ingredient 0.1 to 10 %, preferably 0.1 to 1 % 

solid carrier 99.9 to 90 %. preferably 99.9 to 99 % 



Sus pension concentrates: 
active ingredient: 



5 to 75 %, preferably 10 to 50 % 
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94 to 24 % f preferably 88 to 30% 
smfactant: lto40%, preferably 2 to 30% . 

Wettable powdanc; 

active ingredient 0.5 to 90 ft, preferably 1 to 80 % 

surfactant: 0.5to20% f prefeiablyltol5% 

soUdcarricr: 5to95%,preferablyl5to90% 

Granoja: 

activeingredient: • 0.5 to 30 %, preferably 3 to 15 % 

solidcanien 99.5 to 70 %, preferably 97 to 85 % 

Formulation Examples for liquid active ingredient, of fgnnnla I (throughout, percentages 
are bv weight) 

1. Epftii1«ifi<> ble concentp t^q 
a compound of Table 1 
"calcium dodecylbenzenesulfonate 
castor oil polyethylene glycol 
ether (36 mol of ethylene oxide) 
tributylphenol polyethylene glycol 
ether (30 mol of ethylene oxide) 
cyclohexanone 
xylene mixture 

Emulsions of any desired concentration can be produced from such concentrates by 
dilution with water. 



a) 


b) 


O 


25% 


40% 


50% 


5% 


8% 


6% 


5% 








12% 


4%. 




15% 


20% 


65% 


25% 


20% 



c) d) 



2. Solutions a) b) 

a impound of Table 1 8 0% 10% 5%. 95%: 

propylene glycol monomethyl 



20% 



ether 
polyethylene glycol 

OnoL wt 400) - 70 % 

N-raethyl-2-pynolidone . 2 0% 

epoxidised coconut oil 



i% " 5% 
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a) 


b) 


c) 


d) 


5% 


10% 


8% 


21% 


94% 




79% 


54% 


1% 




13% 


7% 




90% 




18% 
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petroleum fraction (boiling 

range 160-190«C) 

THese solutions are suitable for application in the fonn of micro-drops. 
g. Grannies 

a compound of Table 1 
kaolin 

highly dispersed alicic add 
attapulgits 

He active ingredient is dissolved in methylene chloride, the solution is sprayed onto the 
canicr, and the solvent is subsequently evaporated off in vacua 

a) W 

4. Dusts ' % 

a compound of Table 1 ^ " 

highly dispersed silicic acid 196 596 

^ *! % 90% 

kaolin 

Ready-for-use dusts are obtained by homogeneously mmng the earners with the active 
ingredient 

Pnrmniarinn Example for solid arrive ingredients of 

feifflBli t fthrou ^-r , assesses * re bv ™ igh0 

g Ayftttahte powders 
a compound of Table 1 
sodium lignosulfonate 
sodium lanrylsulfale 
sodium diisobutylnaphthalene- 
sulfonate 

octylphcnol polyethylene glycol 
ether (7-8 mol of ethylene oxide) 
highly dispersed silicic acid 
kaolin 



a) 


b) 


c) 


25% 


50% 


75% 


5% 


5% 




3% 




5% 




6% 


10% 




2% 




5% 


10% 


10% 


62% 


27% 
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Thc active ingredient is thoroughly mixed with theadjuvants and the mixture is 
thoroughly ground in a soluble mill, affording wettable powders which can be diluted 
with water to give suspensions of the desired concentration. 

6. Ejnajgjh bje, concentrate 

a compound of Table 1 10 % 
octylphenol polyethylene glycol 

ether (4-5 mol of ethylene oxide) 3% 

calcium dodecylbenzenesulfonate 3 % 
castor oil polyglycol ether 

(36 mol of ethylene oxide) • 4% 

cyclohexanone 30% 

xylene mixture 50 % 

Emulsions of any required concentration can be obtained from this concentrate by dilution 
with water. 

ZJausts a) b) 

a compound of Table 1 5 % 8 % 

talcum 95% 
kaolin 



92% 



Ready-for-use dusts are obtained by mixing the active ingredient with the carriers and 
grinding the mixture in a suitable mill. 

8. Ex Under granules 

a compound of Table 1 10 % 
sodium lignosulfonate 2% 
caiboxymethylceUulose 1 % 

kaolin 87% ' . 

The active ingredient is mixed and ground with the adjuvants, and the mixture is 
subsequently moistened with water. The mixture is extruded and then dried in a stream of 
air. 
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o rtpteA grannies 
a compound of Table 1 

polyethylene glycol (moL wL 200) 3 * 

kaolin 

T^fmdy ground active ingre^ 

moistened with polyethylene glycol. Non-dusty coated granules are obtained rn thrs 
manner. 



in. Spspeng"" " n " rmtTflte 
a compound of Table 1 



nonylphenol polyethylene glycol 
ether (15 mol of ethylene oxide) 
sodium lignosulf onate 
carboxymethylceHulose 
silicone oil in flic form of a 75 % 
aqueous emulsion 
water 



40% 
10% 

6% 
10% 
1% 

1% 
32% 



The finely ground active ingredient is intimately mixed with the adjuvants, gmng a 
suspension concentrate from which suspensions of any desired concentration can be 
obmMed by dilution with water. The compounds of formula I are used in unmodrCed form 
or preferably, as compositions together with the adjuvants conventionally employed in 
Nation technology, and are therefore formulated in known manner e* into emrdsi- 
fiablecmcentrates. directly sprayable or dilutable soludons, dilute emulsions, wetiable 



substances. As with the nature of the compositions, the methods of application, such as 
spraying, atomising, dusting, scattering or pouring, are chosen in accordance with the 
intended objectives and the prevailing circumstances. 
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Preparadon Examples 

Example PI ; Preparation of ^a m ^ ^ 1MtimmM fmtennediate) 




SOjNHj 

A solution of 263.7 g of 3.ben^loxy.pyiid-2.ylsulfommide in US l of methanol is 
hydrogenated with the addition of 26 g of 5 % Pd/C catalyst After 23.8 1 of hydrogen have 
been absorbed, the catalyst is filtered otX After evaporation of the methanol, 3-hydroxy- 
pyri«.ylsulfonamide remains in tteformofacrystallmen^ 
162-164^C, 

Example P2 : Preparation of 3.f2-chloroPthoxvV n vrid.9.vi g ,,,fhn am; ^ fimennedjate) 




SOjNHj 

Fnst 17.9 g of potassium carbonate and then 28.14 g of2.(2-chloroethyl)^oluene4: 

sulfonate are added, with stirring, to a solution of 17.4 g of 3-hydnixy.pyiid-2.ylsuIfon- 

amide in 240 ml of dimethylacetamide. The reaction mixture is stirred for U hours at 

S0°C and then cooled and filtered lite filtration residue is washed win acetowtrile. The 

filtrate and the washing liquid are adjusted to pH 5-6 with trifluoroacetic add, filtered and 

concentrated using a rotary evaporator. For purification the residue is chromatographed on 

a silica gel column using ethyl acetate/n-faexane 4/1. Removal of the elnant by evaporation 

ytddsM^goftheabovesti^ijanddemthefcmntf . 
136-138 °C 

Example P? : Preparation of 3-f2.flnomrth 0 xvVnvri^. Y i B ni f ^ < ,^,„. (intermediate) 

^OCHjCHjF 




% SO^NHj 

5.76 ml of 2-fluoroethanol are added dropwise, with cooling, to a suspension of 6.54 g of 
sodium hydride (55.6 % NaH in oil)in 120 ml of tetrahydrofuran so that the temperature 
does not exceed 20«C. When the dropwise addition is complete, the reaction mixture is 
stirred at room temperature for 15 minutes and then a Amber solution of 1 0.56 g of 
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- n mY rid-2-yisulfbnamidcin 60 ml oftetrahydrofman is added drojwise over a 

^gisctamiarogra^ 
yielding 5.88 g of title product whichmells at 122- 123«C 



(jatennedfeic) 

r 

O — CH- COOCH3 

- -rirfmB flf 16.9 z of 2-isopropyl*io-3-hydroxypyndnie and g 01 P»«»» 



r 

,0— CH— CBfiH 



CHj 
CH, 



EtMum aluminium hydride in 15 ml of absolute diethyl ether, and the 
le^sttadforonihourat^ 
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reaction solution is filtered, washed with ether and concentrated by evaporation! 6.56 g of 
the desired pyridyloxypropanol are obtained in the form of a colourless oil. 

Example P6; Preparation of 2-t,<onronvlthi^l^i . flnor 0 pronanA Y i 0 xv).nvridin e 
(intermediate) 



r 

O— CH— CH 2 F 
CH 3 



1.13 g of 2K2-isopropyltldopyri<l-3.yioxy).propan-lH)l in 5 ml of chlorobenzene are added 
dropwise at -40«C, over a period of 10 minutes, to a solution of 0.89 g of diethylamino- 
sulfor trifluoride (DAST) in lO.ral of absolute chlorobenzene. The reaction mixture is 
stirred for 3 hours at -30°C and overnight at room temperature. The reaction mixture is 
poured onto ice-water/ethyl acetate, adjusted to pH 6-7 with saturated sodium hydrogen 
carbonate solution, and washed twice with water and ethyl acetate each time. The organic 
phase is dried over sodium sulfate and concentrated by evaporation. Purification of the 
reaction mixture by silica gel chromatography using ethyl acetate/n-hexane 1/8 as eluant 
yields 0.22 g of the desired fluorine derivative in the form of a light-yellow oil. 

Example P7: Preparation of 341-fluoro P ropan.2.vln»v ^ PV rid.2.vl S nifnnnm,M < . 
(intermediate) 



oc: 



r 

,0 — CH — CH 2 F 



SOjNHj 

4.3 1 g of gaseous chlorine are introduced over a period of 10 minutes, at -5°C, into a 
mixture of 3.5 g of 2-L<opropylthio-3- (l-fluoropropan-2-yloxyVpyridine, 40 ml of 
dichloromethane and 45.6 ml of IN hydrochloric add. The mixture is then stirred for 15 
minutes at -3°C and. at that same temperature, nitrogen is Introduced for a period of 
20 minutes. The phases are washed three times with ice-water and dichloromethane each 
time and dried over sodium sulfate. This dichioromethane soluuon is then added dropwise 
over a period of 10 minutes, at -50«C to -40°C, to a mixture of 3.88 g of ammonia in 15 ml 
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^Vtitr^ with diethyl cth^and the crystals 

desired sulfonamide having a melting point of 104-106-C are obtained. 




7 ,9aof2^oiocyclohexanoneaxe added at room ^pen^toami^of 84gof 
9^,ottte^^b^•^^l«« otl0^ • I10 ■ C, ™ 1Obme,l • 
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Example P?: Preparation of 2.«op m pyi,MrKVl^^ 
(intermediate) 




15.4 g of 2-isopiopyItWo.Mcyclohexai M )n-2-yloxy)-pyri(«ne in 100 ml of ether and 40 ml 
of dicfaloromethane are added dropwise at <M«C. over a period of 10 minutes, to a mixture 
of 1.08 g of lithium aluminium hydride in 135 ml of absolute diethyl ether, and the 
mixture is stirred for one hour at (M«C. There ate slowly added dropwise in succession to 
that suspension, at 0«C. 1.61 ml of water, L61 ml of 30 % sodium hydroxide solution and 
4.69 ml of water, and the mixture is tirred at room temperature fox one hour to complete 
the reaction. Tne reaction solution is filtered, washed with dichloramethane and concen- 
trated by evaporation. 14.47 g of the desired pYn^yloxyuyclohexanol are obtained In the 
form of a yellow oil. 

Example P10: Preparation of ^sooroBvlthi«v<Ui^ M orocvdoh« H n.2.vioxvl.nvndin,. 
(intermediate) 




4.0 g of triphenylphosphine are added to a mixture of 3.21 g of 2-isopropylihio-3-(l. 
hydroxyt^ohexan^-yloxyVpyridine and 35 ml of absolute carbon tetrachloride and the 
mixture is stirred for 5 hours at reflux temperature. The resulting reaction mixture is 
stared into a mixture of 20 ml of dichloromethane and 20 ml of ice-water, and washed 
three times with dichloromethane and water each time, and the organic phase is dried ever 
sodrom sulfate and concentrated by evaporation. Purification of the wax-like residue Is 
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carried outby way of a silica gel column whhethyl acetate/n-hexane 1/19 as etoant 
0 .79gof the desired chloride is obtained in the form of a yellow ofl. 

r ^. P n.Pn,»^c -^ Mi-^^o^ I vl^VPYrid-7.. Y 1.sulfonamide 
(intennediate) 




133E of chlorine gnsisintroWforaperiodofSn^^ 

nXeandRlmloflNhy*oc^ 
T^atewashe^^whh^^ 

driL over scditmi sulfate. This nation solution is then added drop wus at -50<C to 
me fha»e.Theresul«mgre^ 

period of 2 hours, filtered and the filtrate is concentred by evaporauon. 2.47 g of the 
aired sulfonamide havini a melting point of 104-106°C are obtained. 

^^12: «w,n,Hon of N H-P^or^^^^ 
diinf1 , " > "TrTTiffl Min - 2 - vl)nrea 

afoancffiQ 
SC^H--C-NH-/"^ 

0 K=\ 

OCH 3 

4 J2 e of N-(4.6HJimethory-pyriinidin-2-yl)phenyl carbamate, Mowed by 2.46 ml of 

^^-ylsulfonamide in 45 ml of acetonitrile. The reaction rnocture * surrcd at 
n Tl^for2homandthenconcea^ 

remTis trituxated in a mixture of 10 ml of 2N hydrochloric and and 20 ml of 
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water. White crystals are formed, which are filtered off with suction and washed with 
water and ether. 4.52 g of title product, which melts at 156-158°C. are obtained. 

The compounds and intermediates listed in Tables 1 and 2 are obtained in an analogous 
manner to the above Examples : 



Table 1 



No. 


K 


Ri 




R 3 


R4 


R5 


Rb 


X 


Y 


E. 


1.01 


H 


H 


H 


CH 3 


CI 


CHjq 


H 


OCHF 2 


OCHF 2 


CH 


1.02 


H 


H 


H 


CH 3 


CI 


CHjCl 


H 


OCH3 


CH 3 


' N 


1.03 


H 


H 


H 


H 


H 


a 


H 


OCH 3 


OCH3 


CH 


1.04 


H 


H 


H 


H 


H 


Cl ' 


H 


OCH 3 


a 


.CH 


1.05 


H 


H 


H 


H 


H 


a 


H 


OCH 3 


CH 3 


N 


1.06 


H 


H 


H 


H 


H 


a 


H 


OCHFj 


CH 3 


CH 


1.07 


H 


H 


H 


H 


H 


F 


H 


OCH 3 


CH 3 . 

a 


N 


1.08 


H 


H 


H 


H 


H 


F 


H 


OCH3 


CH 


1.09 


H 


ft 


H 


H 


H 


F 


H 


OCH3 


OCH3 


CH 


1.10 


H 


H 


H 


H 


H 


F 


H 


CH 3 


CH 3 


CH 


1.11 


H 


H 


CH 3 


H 


H 


F 


H 


CH 3 


CH 3 


CH 


1.12 


H 


H 


CH 3 


H 


H 


F 


H 


OCH 3 


OCHj 


CH 


1.13 


H 


H 


CH 3 


H 


H 


F 


H 


OCH3 


CH 3 


CH 


1.14 


H 


H 


CH 3 


H 


H 


F 


H 


OCH3 


CH 3 


• N 


1.15 


H 


H 


CH 3 


H 


H 


a 


H 


OCH 3 


Oi 3 


..N 


1.16 


H 


H 


CH 3 


H 


H 


a 


H 


OCH 3 


CH 3 


CH 


1.17 


H 


H 


CH 3 


H 


H 


a 


H 


OCH 3 


OCH3 . 


CH 


1.18 


H 


H 


H 


H 


CH 3 


a 


H 


OCH 3 


OCH 3 


CH 


1.19 


H 


H 


H 


H 


CH 3 


a 


H 


OCH 3 


CH 3 


CH 


1.20 


H 


H 


H 


H 


CH 3 


a 


H 


OCH 3 


CH 3 


N 
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No. R, Ri Ri R 3 "4 R 5 



B 



L21 H 
1.22 H 
153 H 
1.24 H 

155 H 

156 H 

157 H 

158 H 

159 H 
130 H 
151 H 
1.32 H 
153 H 
1.34 H 

135 H 

136 H 

137 H 
1.38 H 
139 H 

1.40 H 

1.41 H 

1.42 H 

1.43 H 

1.44 H 

1.45 H 

1.46 H 

1.47 H 

1.48 H 

1.49 H 

130 H 

131 H 

152 H 

153 H 
134 H 



H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

F F 



F 
F 
F 
F 
F 
F 
F 
F 



F 
F 
F 
F 
F 
F 
F 
F 



H H 

H H 

F F 

F F 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 
H a 
H H 



rr 
n 




a 


H 


CH 3 


CB 3 


CB 


£1 




F 


H 


CH 3 


CB 3 


CH 


XT 


CH 3 


F 


H 


OCBj 


CBa 


CH 


H 


CH* 


F 


H 


OCB 3 


CB 3 


N 


t; 
r 


p 


F 


H 


OCB 3 


CB 3 


N 


t; 
r 




F 


H 


OCH 3 


CH 3 


CH 


n 
r 




F 


H 


CH3 


CB 3 


CH 




F 


F 


H 


CH 3 


CB 3 


CH 


w 


F 


F 


H 


OCH3 


CB 3 


CH 


H 


F 


F 


H 


OCH3 


CB 3 


N 


H 

XI 


F 


a 


H 


OCH3 


CB 3 


N 


H 


F 


a 


H 


OCH3 


CB 3 


CH 


H 


F 


a 


H 


CB 3 


CB 3 


CH 


H 


F 


H 


H 


CH 3 


CH 3 


CH 


H 


F 


H 


H 


OCH3 


CH 3 


CH 


H 


F 


H 


H 


OCH3 


CH 3 


N 


H 


F 


CF 3 


H 


OCH3 


CH 3 


N 


H 


F 


CF 3 


B 


OCH3 


CB 3 


CH 


H 


F 


CF, 


H 


CH 3 


CHj 


CH 


F 


F 


F 


H 


OCH3 


OCH3 


CH 


H 


F 


F 


H 


OCB 3 


OCH3 


CH 


H 


F. 


a 


H 


OCH3 


OCH3 


CB 


H 


F 


•CFj 


H 


OCH3 


OCB3 


CB 


H 


CHj 


F 


B 


OCH 3 


OCH 3 


CB 


H 


H 


CI 


B 


OCH3 


CB 3 


CB 


H 


H 


a 


B 


CB 3 


CB 3 


CB 


H 


CA F 


B 


OCH3 


OCB 3 


CB 


H 


H 


a 


B' 


CB 3 


CB 3 


CB 


H 


H 


a 


B 


OCH3 


CB 3 


CB 


• F 


F 


F 


B 


OCH3 


a 


CB 


F 


F 


F 


B 


OCB 2 CF 3 N(CB 3 ); 


1 N 


F 


F 


F 


B 


OCH3 


OCH3 


CH 


3 H 


CH 


, a 


H 


OCH 3 


OCH3 


CH 


H 


ch 3 a 


B 


OCH 3 


CH 3 


N 
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No. 



R 3 R4- Rs Rb 



1.55 
1.56 
1.57 
1.58 
1.59 
1.60 
1.61 
1.62 
1.63 
1.64 
1.65 



1.66 



H 


H 




u 

Si 


H 


a 


H 


OCH3 


ochj 


CH 


H 


H 


CHc 


H 


H 


a 


TT 

a 


OCH3 


CH 3 


CH 


H 


XI 
XI 




TT 
XI 


H 


a 


H 


CH 3 


CH 3 


CH 


H 


H 
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The melting points (m.p.) for the following compounds listed in Table 1 are given in the 
following: 
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Compoirad No. 



M.p. 



Compound No. 



M.p. 



1.01 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

1.08 

1.09 

1.12 

L15 

1.16 

1.17 

LIS 

120 

132 

1.23 



127- 128°C 
134-135°C 
158-160°C 
133-136°C 

128- 130°C 

138- 140"C 
133-135°C 
158-160°C 
163-167°C 

lll-173°C 
148-150°C 

us-mot: 

142-144"C 

139- 141°C 
122-124 B C 



1.24 
1.44 
1.45 
1.46 
1.47 
1.51 
1.52 

ua 

IM 
1.55 
1.58 
1.59 
1.60 
1.61 
1.62 
1.64 
1.65 
1.66 



142- 144 8 C 
140-142°C 
134-136°C 
154-156°C 
126-128 e C 
160-162°C 
94-96 c C 
13M33"C 
130-132°C 

143- 145°C 

144- 147°C 
144-146°C 
99-101°C 
150-152°C 
153-155°C 
143-145°C 
150-152 a C 
152-155 C C 



Table 2 (inteimediates) 



Rj R3 
o I [ R5 



R4 OD 



N SO2NH2 



No. 


R. 


Ri 


R 2 


R3 


R4 


R5 
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CH 3 
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CH 2 a 
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Cl 
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H 
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24 
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H 


CH 3 


H 


H 
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25 
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H 


CH 3 


H 


H 


Cl 



M.p. 



136-138°C 
122-123°C 
104-106°C 
94-96°C 
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M.p. 



oil 



122-123% 

116-117% 

81-82% 

136-138% 

107-109% 

122-124% 



119 




150-151% 



Biological Biampte 

Example Bl: Pre-cmerence h^ Mcidal action on P W 

Plastics pots are filled with expanded veimiculite (density 0.135 g/an 3 , water adsorption 
capacity 565 g/1). After saturating the non-adsorptive vermiculitc with an aqueous emul- 
sion of test compound jn deionised water that contains the test compounds in a concentra- 
tion of 70.8 ppm, seeds of the following plants are sown on the surface: Nasturtium offic- 
inalis, Agrostis tenuis, Stellaria media and Digitaria sanguinalis. The lest containers are 
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then kept in a climatic chamber at a temperature of 20°C, an illumination of approxim- 
ately 20 klux and a relative humidity of 70 %. During a germinarion phase of 4 to 5 days , 
the pots are covered with transparent material in aider to increase the local humidity, and 
watered with deionised water. After the 5 th day, 0.5 % of a customary commercial liquid 
fertilizer is added to the water. 12 days after sowing, the test is evaluated and the action on 
the test plants is assessed in accordance with the following scale : 

1: plants have not geminated or have died 

2-3: very pronounced phytotojdc action 

4-6: medium action 

7-8: weak action 

9: no action, me plants grow like untreated control plants. 

The tested compounds of Table 1 exhibit a strong hereiridal action in this test. 

Example B2: Pn f -emergency - hnWcidal action (contact herbicide) 
A number of weeds, both monocotyledonous ^dicotyledonous, are sprayed post- 
emergence (at the 4- to 6-leaf stage) with an aqueous active ingredient dispersion at a rate 
of 8-500 g of test compound per hectare and kept at 24°-26°C and 45-60 % relative 
humidity. Tnree weeks later, the test is evaluated and the herbicidal action is assessed 
according to a scale of nine ratings (1 = complete destruction, 9 = no action) in compar- 
ison with an untreated control group. Ratings of 6 to 9 (especially 7 to 9) indicate a good 
tolerance (especially in the case of cultivated plants). The tested compounds of Table I 
exhibit a strong herbicidal action in this test 

Example B3: Herbicidal acf inn in wild rice (paddy) 

The weeds Echinochloa crus-galli andMonochoria vag., which occur in water, are sown in 
plastics beaters (surface: 60 cm 2 ; volume: 500 ml). After sowing, the beakers are filled 
with water up to the surface of the soil. 3 days after sowing, the water level is increased to 
slightly above the soil surface (3-5 mm). Application is effected3 days after sowing by 
spraying the beakers with the test compounos. The rate of application corresponds to a 
concentration of 8-500 g of active ingredient per hectare. The beakers are then keptin the 
greenhouse under optimum growth conditions for rice weeds, i.e. at 25°-30'C and at high 
humidity. The evaluation of the tests takes place 3 weeks after application. The tested 
compounds of Table 1 damage the rice weeds during this time. 
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What is claimed is : 

1. An N-pyridinesulfonyl-N' i >yrimidinyl. or -triazinyl-urea of fonnula I 



R l R 3 



N ^SOjNH C — N </ \ 



- O R. 



wherein 

Rj is hydrogen or fluorine; 

or Rj together with Rj is a Cj-C^alkylene chain; 

R 3 is hydrogen, fluorine or C^alkyl; 

R 2 is hydrogen, fluorine or Q -Chalky!; 

R, is hydrogen, fluorine, chlorine or Ci-C 3 alkyl; 

R5 is hydrogen, fluorine, chlorine. Chalky!, or q-C^alkyl substituted by fluorine or 
chlorine; 

R, is hydrogen or halogen, or a Ci-Cjalkyl, Cj-Qalkoxy or C^^aliylthio radical each of 
which may be unsubstiujted or monoJ- or poly-substituted by halogen; 
Rj, is hydrogen or a Cj-C^aDcyl radical; 

X is C,<^alkyl, C,-C 3 attyl mono- to tri-substituted by halogen, C^aDcoxy, or C,-C 3 - 
aflcoxy mono- to tri-substituted oy halogen; 

Y is halogen, C,-Cjalkyl, Q-Cjalkyl mono- to tri-substituted by halogen. C,-C 3 aDcoxy, or 
Q-Cjalkoxy mono- to tri-substituted by halogen, or is cycloprppyl, methylamino or 
dimetbylsmino; and 
E is nitrogen or the methine group, 

or a salt of such a compound, with the proviso that at least one of the radicals Rj to R 5 is 
fluorine, or one of the radicals R< and R 3 is chlorine. 

2. A compound of fonnula I according to claim 1, wherein R, and R 3 . each independently 
- of the other, are hydrogen or fluorine; R z is hydrogen, fluorine or C r C 3 aIkyl; R« is 
hydrogen, fluorine or chlorine; and ^ is hydrogen or fluorine, or Chalky! that is 
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uosubsdtuted or substituted by fluorine or chlorine. 

3. A compouudaccoiding to either claim 1 or claim 2. wherein R, and R„ are each 
hydrogen. 

4. A compound according to any one of claims 1 to 3 wherein the radical of the formula la 
_o — 1 — — R5 0a) contains a maximmn of 3 carbon atoms. 

5. A compound according to any one of claims 1 to 4, wherein in the radical of the 
-R 5 (la) at least one of the radicals R 3 , R4 and R5 contains a 



formula la — 0 j" 

R2 *4 

halogen atom indicated for that radical. 

6. A compound according to claim 5, wherein only one of the radicals R3. R4 and R5 is- 
halogen. 

7. A compound according to anyone of claims 1 to 6, wherein one of the radicals X and Y 
is methyl, metboxy, ethoxy, difkaromethoxy or chlorine. 

i. AaMl ^*aian § *m™*^l»1'' 1 ^ Bis the methine bridge. 

9 A compound according to claim 1, wherein R x is hydrogen or fluorine; R 2 is hydrogen, 
fluorine, methyl or ethyl; R 3 is hydrogen, fluorine or methyl, or R, together with R 3 forms 
a Qalkylene chain; R< is hydrogen, fluorine, chlorine, methyl or ethyl; Rj is hydrogen, 
fluorine, chlorine, trifluoromethyl or dichloromethyl; R, and R» are each hydrogen; X is 
methyl, methoxy, ethoxy, difluorom«ho*y ur 2A2-trifluotoethoxy, Y is chlorine, methyl, 
cyclopropyl. methoxy, cofuioroinethoxy, methylamino or dimethylamino; and E is 
nitrogen or die methine group. 

laThecompoiiiulaccordmgwclaim 1 N43-(2^1otoethoxy>pytidine-2-sulfonyll- 
N^4,6^1imemoxypyrimidin-2-yl)urea. 
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1 1. A process for the preparation of an N-pyridinesulfonyl-N'-pyrimidinyl- or 
-triazinyl-urea compound of formula I according to claim 1, which comprises reacting i 
3-haloalkoxy-pyrid-2-ylsulfonamide of formula II 



°i — T* 3 

R 2 *4 ai). 



wherein R,, R, t R 2 , R 3 , R< and R 5 are as defined in claim 1, with a pyrimidinyl or triazinyl 
carbamate of formula III 



x 

wherein X, Y, R b and E are as defined in claim 1 and R* is phenyl that may be substituted 
by C,-C 4 alkyl or by halogen .in an inert organic solvent in the presence of a base. 



•or 



12. A process for the preparation of an N-pyridinesulfonyl-N'-pyrimidinyl- 
-triazinyl-urea compound of formula! according to claim 1, which comprises reacting a 
3-alkoxy-pyridylsutfbnamide of formula 0 



so 2 m J 

wherein R,,R,, R 2 , R 3 , R< and R$ are as defined in claim 1, 
in an inert solvent or diluent, with an isocyanate of formula IV 
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0 =rC=N-^ > (TV), 



r \ 

wherein E, X and Y are as defined in claim 1. 

13 Aprecessformeprq.arationofanN-1^^ 

sulfonylurea compound of formula I according to claim 1, which comprises reacting a 
pyridylsulfbnamide of formula V 



o- I 1 



*2 R4 (V), 
"S02-A 



wherein R,, R„ R* R 3 . *4 ■*! Rj are as defined in claim 1, and A is a 
o H 

radical Rfi-O— c-N— , wherein R« is phenyl that may be substituted by C,-C 4 allcyl 
by halogen, or is a radical 0=ON-. in the presence of a base, with a 2-amino-pyrimid- 



OT 

ine or -triazine of formula Va 
X 



wherein E.X and Y are as defined in claim 1. 
14. A compound of formula II 

,o-H — Us 



^ f N"^ Ns S0 2 NH : 

wherein R,, R, . R 2 , R 3 . R* andRs areas defined in claims 1 to 9, with the proviso that at 
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least one of the radicals R, to R 5 is fluorine, or one of the radicals R« and R 3 is chlorine. 

15. A herticidal and plant-growra-inMbiting composition that comprises as active ingred- 
ient one or more sulfonylureas of fonnuia I according to claim 1. 

16. A composition according to claim 15 that contains from 0. 1 % to 95 % of a compound 
of fonnuia I according to claim 1. 

17. A method of controlling undesired plant growth which comprises applying to the 
plants or to the locus thereof an effective amount of a compound of formula I, according to 
claim 1, or of a composition comprising that compound. 

18. A method according to claim 17, which comprises applying the active ingredient in an 
amount of from 0.001 to 2 kg per hectare. 

19. AmemodaccoRlingtociaim 17 for the selective pre- or post-emergence control of 
weeds in crops of useful plants. 

20. A method of inhibiting plant growth which comprises applying to the plants or to the 
locus thereof an effective amount of a compound of formula I, according to claim i, orof 
a composition comprising out compound. 
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